Motivation is described as an important factor affecting different types of rehabilitation therapy (Diamond, Weiss, & Grynbaum, 1968; Fleury 1994; Hesse & Campion 1983; Höök, 1976; Mosqueda, 1993) . Patients' motivation for rehabilitation treatment may relate to utilization of clinical services, provision of those services by health-care professionals, and subsequent postmorbid recovery. Currently, there are no available instruments that reliably assess motivation for postacute rehabilitation among traumatically brain injured individuals. The purpose of this work was to develop and validate an instrument that would assess motivation for rehabilitation in this population. The instrument was developed to reflect the brain-injured individuals' attitudes toward their illness and rehabilitation. Reliability of the instrument was established by analysing internal consistency. Validity was investigated using Factor Analysis and relationship to selected MMPI-2 variables. Motivation is defined in psychological literature as the need, drive, or desire to act to achieve a specific end (Miller, 1959) . Motivation relates to an individual's desire to decrease physical discomfort caused by the deficiency of a basic need, or to remove a threat to health or survival. Modulation of drive, rewards, costs, and benefits vary between individuals and may have differing effects on motivation. It has been shown that an assessment of the patient's own estimation of attaining rehabilitation outcomes is an important variable that should be included in the concept of motivation (Elias & Elias, 1977) .
Patient motivation is closely tied to rehabilitation potential (Mosqueda, 1993) . Assessing motivation as a part of pre-rehabilitation evaluation may prove useful to select the individuals best suited to benefit from rehabilitation efforts. In the clinical setting, motivation for rehabilitation is usually assessed informally. Objectifying such an assessment with a reliable instrument would be useful in patient selection and provision of appropriate services. For the purposes of this work, motivation for rehabilitation will be defined as an individual patient's desire and interest in participation in rehabilitation treatment.
Motivational difficulties are frequently associated with traumatic brain injury (TBI). Traumatic brain injury commonly produces damage to the frontal cerebral structures (Groswasser, Reider-Grosswasser, Soroker, & Machetey, 1987; Levin, Williams, Eisenberg, High, & Guinto, 1992) . Frontal functional systems serve as an integral part of drive or motivation (Stuss, 1991) . Posttrauma patients often demonstrate denial of difficulties, irritability, and apathy, among other changes associated with frontal damage. All of these changes may relate to the patient's participation in rehabilitation. Problems with awareness of deficits have frequently been described in conjunction with traumatic brain injury rehabilitation (Damasio & Anderson, 1993; Fleming & Strong, 1995) . However, other potentially important aspects of motivation, such as anger toward health-care providers, apathy, and the nature of expectation of the outcome of treatment have not been addressed in relation to head injured individuals.
Several components of motivation have been described across a variety of patient populations and therapeutic settings. Poor self-awareness, or denial, is commonly described in relation to motivation (Fleming & Strong, 1995; Fogel & Rosillo, 1969; Herbert & Powell, 1989; McMahon & Jones, 1991; Prigatano & Schacter, 1991; Roessler, 1989) . In addition to limited self-awareness, factors such as hostility, apathy, expectations, locus of control, individual values, and previous knowledge of medical information have been associated with motivation to engage in treatment (Roessler, 1989; Fleury, 1991; Diamond et al., 1968; McEwen, 1993; Herbert & Powell, 1989; Ostwald, 1989) . The following motivation components, most relevant to traumatic brain injury, were chosen to generate the item content of our scale:
1. Denial. Denial may manifest as a result of the patient's neurologically impaired capacity for self-awareness, or as a defense in response to anxiety about the sequelae of brain injury. Patients often perceive themselves as functioning without difficulty despite evidence to the contrary, and deny the existence of changes from premorbid levels of functioning. The level of awareness of deficits is likely to relate to an individual's drive to seek rehabilitation treatment. 2. Anger. Irritability and emotional lability are often associated with brain trauma (Prigatano, 1986; Walsh, 1985) . Patients are often easily frustrated by relatively minor provocative stimuli, and frequently focus their irritation on the clinical service providers and/or significant others. A suggestion by a care provider of the need for rehabilitation may result in a hostile attitude, particularly if the patient feels that he or she is functioning normally. 3. Apathy. Apathy reflects a reduced emotional responsivity as well as a diminished desire to pursue work-related activities. TBI patients often demonstrate impaired initiative and apathy (Lezak, 1983 ). An individual patient may not wish to be bothered, and simply not care to expend the effort to participate in treatment activities. In this project, the MMPI-2 served as a well-established and validated measure of emotional status to be correlated with the newly developed MOT-Q (Motivation Questionnaire), in order to partially establish the content of the new scale as measuring domains of relevance to motivation. While the MMPI-2 does not adequately differentiate neurological versus functional problems, it is commonly used to assess patients' emotional status. It has been noted that scales that include items with possible neurologic implications (Hy, D, Hs, Pt, and Sc) may be elevated in head injury patients (Gass, 1991; Gass & Russell, 1991) . However, elevation of these scales describes the patient's level of awareness of their problems and the effect of these problems on their functioning. Level of awareness of deficits, depression, anxiety, irritability, and other emotional factors assessed by the MMPI-2 were hypothesized to relate to aspects of motivation described above.
METHOD

Subjects
Subjects were 174 traumatically brain-injured individuals (15 female and 159 male) evaluated through the Defense and Veterans Head Injury Program. The subjects for this study were military personnel or their beneficiaries. A vast majority of these cases, 86.8%, were active duty military personnel treated at the Walter Reed Army Medical Center. Of the remaining cases, 4.6% were retired military personnel and 8.6% were dependents of military personnel. Moderate and severe head-injured subjects (n ϭ 139) were active duty or retired military personnel. These subjects were administered the MOT-Q as a part of a comprehensive multidisciplinary evaluation at Walter Reed Army Medical Center. Mildly head injured subjects (n ϭ 35) were retired military personnel or beneficiaries who were contacted by mail. The cases included in the present study were primarily those of mild and moderately head-injured personnel who were functioning at Rancho Los Amigos Scale level 7 or 8 (Automatic-Appropriate or Purposeful-Appropriate) at the time of the evaluation. All the patients were past their period of post-traumatic amnesia, and appeared to be capable of comprehending and appropriately responding to test instructions. Furthermore, MOT-Q scores did not significantly correlate with indicators of head injury severity, such as duration of unconscious- ness and/or length of post traumatic amnesia. Our subjects' overall cognitive status, as indicated by the WAIS-R Full Scale, Verbal and Performance IQ's, suggests an adequate level of global functioning to participate in the assessment (Table 1) . These subjects filled out the MOT-Q in addition to several other forms used in the Defense and Veterans Head Injury Program. Demographic and brain injury parameters are shown in Table 1 . Reliability and Factor Analyses were conducted on data from 174 mild to severe headinjured individuals. However, MMPI-2 data were available for only 132 of our moderate to severe head-injured subjects. Convergent validity analyses were performed on the 103 cases who endorsed the MMPI-2 in a consistent and accurate manner without an unacceptable tendency to underreport or overreport psychopathology, based on criteria specified by Greene (1991) .
Item Development
Item content (see Appendix) was influenced by and derived from statements made by patients in the clinical rehabilitation setting. These statements, many of which are negative, reflect the patients' attitudes toward rehabilitation treatment and health-care professionals. Each of the components of motivation, enumerated in the introduction, was represented by several 5-point Likert scale items. Several items related to more than one motivation component. These items were felt to aid with the overall sensitivity of the motivation scale, without specifically addressing individual components of motivation.
Items were scored on a 5-point Likert scale of Ϫ2 (strongly disagree), to ϩ2 (strongly agree), with 0 being undecided. Scoring the undecided response as 0 prevented these items from influencing the total motivation score or the statistical analyses. Items were keyed so that positive scores indicate higher motivation. Total motivation score was calculated as the sum of all the items. Four subscales were generated using Factor Analysis. These subscales have no overlapping items, and are therefore, discrete.
Statistical Analyses
All statistical analyses were performed using SPSS for Windows, version 6.1. Internal reliability was evaluated for the whole scale, as well as for the factor-derived subscales using Cronbach's alpha statistic (Cronbach, 1951) . Factor Analysis was conducted using Principal Components Analysis with Varimax (orthogonal) rotation (Norusis, 1985 (Norusis, , 1993 . Scree analysis was applied to assess the appropriate number of factors in the factor solution.
One sample t-tests were used to assess the differences between the patients' means on the MMPI-2 variables from the normative values (M ϭ 50). Univariate analyses were computed using 41 MMPI-2 variables. Given the large number of variables, significance was assessed using Bonferroni alpha adjustment; p values of 0.001 or below were considered significant. Differences between various MMPI-2 validity groups (valid, underreporters of pathology, overreporters of pathology, inconsistent item endorsers) were assessed using a one-way analysis of variance (ANOVA). Multiple comparisons were performed using the Student-Newman-Keuls test with significance set at 0.05.
Pearson's correlation coefficients were computed on the MOT-Q and the MMPI-2 variables. All of the validity and the traditional scales were assessed. A subset of relevant supplementary MMPI-2 scales was also included. Again, due to the large number of multiple comparisons, only p values of 0.001 and below were considered to be significant. Multiple linear regression analyses were utilized to assess the relationship and the relative importance of MMPI-2 variables as predictors of the total MOT-Q score as well as the factor derived subscale scores. Variable selection for the linear regression models was performed using stepwise selection with probability of F-to-enter set at 0.05, and probability of F-to-remove set at 0.10.
RESULTS
Item Selection
Initial analyses were conducted on 40 questionnaire items. Nine items were eliminated from the scale when corrected item-total correlation fell below 0.3. Factor analysis was performed on the remaining 31 items. Evaluation of the correlation matrix with the Bartlett's test of sphericity and Kaiser-Meyer-Olkin measure of sampling adequacy suggested that our data were adequate for Factor Analysis. Examination of the scree plot suggested the use of a 4-factor solution, accounting for 51% of the total variance. Principal Components analysis with Varimax rotation produced 4 discrete factors composing the subscales of the MOT-Q. Factor-derived subscales were labeled on the basis of examination of item content. The most prevalent theme in the item content dictated the name of the subscale. The following subscale names were selected: Lack of Denial, Interest in Rehabilitation, Lack of Anger, and Reliance on Professional Help. The names of the subscales were selected to denote their positive relationship to the total motivation scale, reflecting higher motivation with higher scores.
Reliability
The mean 31-item total MOT-Q score was 17.4 (SD ϭ 20.6). The reliability, as measured by Cronbach's alpha, of the 31-item scale was 0.91. Table 2 summarizes the findings of the reliability analysis for the MOT-Q scale and its factor derived subscales.
MMPI-2 Variables
MMPI-2 profiles were examined for indications of reliability and validity of item endorsement. Inconsistency, as well as a tendency to overreport and underreport psychopathology were considered according to Greene (1991) . The differences in MOT-Q scores between the valid versus invalid MMPI-2 profiles were found to be largely nonsignificant. The only significant difference was observed on the Factor 2 subscale-Interest in Rehabilitation, where there was a difference between the valid group and the group judged to endorse items in an inconsistent manner. Table 3 shows the means and the standard deviations of the various validity groups in relation to the MOT-Q variables. For the valid protocols, Tables 4 and 5 present the means and standard deviations of the MMPI-2 traditional primary scales and the supplementary scales, respectively. These tables present multiple t-test analyses (with Bonferroni adjustment for multiple comparisons) assessing the difference in scale elevations from a score of 50. It is expected that clinical populations elevate the MMPI-2. It should be noted that TBI patients have been shown to elevate Hy, D, Hs, Pt, and Sc (Gass, 1991; Gass & Russell, 1991) . Of interest to this project were the significant deviations from the normal population and the pattern of those deviations. In order to emphasize the presence and the pattern of abnormal findings the tables provide the percentages of cases with abnormal scores (T score Ն 65) on a given scale. 
Pearson's Correlations
Pearson's correlations between MOT-Q total and subscale scores with age, education, days of posttraumatic amnesia, and the number of days postinjury were all nonsignificant and below 0.2 in magnitude. Table 6 presents correlations among the MOT-Q variables. All of the correlations are significant with the exception of the correlation between the Lack of Denial and the Reliance on Professional Help subscales. Tables 7 and 8 show correlations between the MMPI-2 variables and MOT-Q variables on the valid cases (n ϭ 103). Given the large number of variables, significance was assessed using Bonferroni alpha adjustment. Therefore, p values of .001 or below were considered significant.
Regression Analyses
MOT-Q variables demonstrated significant linear relationships to a combination of MMPIvariables selected via a stepwise forward regression analysis. Evaluation of regression diagnostics revealed no striking violations of regression assumptions. Colinearity diagnostics suggested a lack of colinearity within our models (Table 9) . MOT-Q 31-item total demonstrated a relationship to a combination of four MMPI-2 scales (see Table 9 ). MMPI-2 Health Concerns Content Scale appears to be the best predictor of MOT-Q total score, followed by the K scale, Harris and Lingoes Inhibition of Aggression (Hy5), and Social Alienation (Sc1). Lack of Denial subscale demonstrated a relationship to a combination of two MMPI-2 variables. Health Concerns (HEA) primary clinical scale appears to be the best predictor of Lack of Denial score, followed by Depression (D). Interest in Rehabilitation subscale was best pre- Reliance on Professional Help subscale demonstrated a relationship to a combination of two MMPI-2 variables. Somatic Complaints (Hy4) and Psychopathic Deviate (Pd) similarly contribute to the prediction of Reliance on Professional Help score.
DISCUSSION
Our findings suggest that MOT-Q is an internally reliable instrument that appears to assess several components of motivation for traumatic brain injury rehabilitation. Three of the four factor-derived subscales also demonstrated good internal reliability, with the fourth factor approaching acceptable reliability. Based on factor analysis it appears that Denial of deficits is a highly important, if not the most important component of motivation in TBI patients. This was reflected in our first factor scale, Lack of Denial, named (as were the rest of the subscales) to reflect its positive relationship to motivation for rehabilitation. Items pertaining to positive expectations of rehabilitation outcome and interest in therapy clustered to form the second of our subscales. Interest in Rehabilitation. The third factor derived subscale, Lack of Anger, appeared to relate to irritation, hostility (or lack thereof), as well as negative expectations of the rehabilitation process and rehabilitation therapists. Examination of the item content of the Reliance on Professional help, the fourth factor scale appeared to associate it to a general attitude toward professionals, perhaps based on an individuals' history. This scale seemed to tap our subjects' acceptance of professional expertise and a willingness to follow professional advice. The items generated to reflect unrealistic and excessive enthusiasm clustered on the fourth scale. However, these items showed a positive, rather than a negative relationship to the total scale.
Time postinjury, length of posttraumatic amnesia, education, and age had no statistically significant relationship to MOT-Q scores. History of alcohol abuse has been noted in 10% to 65% of head injury cases (Honkanen & Smith, 1991; Kreutzer, Wehman, Harris, Burns, & Young, 1991; Rimel, Giordani, Barth, & Jane, 1982; McCarrol, 1990 , summarized in Corrigan, 1995 : Wong, Dornan, Schentag, & Keating, 1993 . In a study of military head injury cases from Walter Reed Army Medical Center, 10.7% had a diagnosis of alcohol or drug abuse (McCarrol, 1990 , summarized in Corrigan, 1995 . Active-duty military personnel are routinely monitored for drug and alcohol use, and those suffering from alcoholism, who refuse to attend or fail one course of alcohol rehabilitation, are routinely discharged from service.
Assessment of differences in the performance of various MMPI-2 validity groups (valid endorsers, underreporters of psychopathology, overreporters of psychopathology, and inconsistent responders) largely did not show statistical significance, likely due to small sizes of the invalid groups, yet showed interesting trends. It appears that inconsistent responders tend to generate MOT-Q scores close to zero. While the total MOT-Q score demonstrated few differences among valid responders and under-and overreporters of pathology, three of the subscales-Denial, Lack of Anger, and Reliance on Professional Help-showed trends consistent with expectations. For example, underreporters of psychopathology demonstrated a trend toward lower means on Lack of Denial and Lack of Anger, compared to overreporters. For clinical purposes, it can be cautiously suggested that individuals with MOT-Q scores of 0 and lower are either inconsistently responding to the questionnaire, or are exhibiting weak motivation for rehabilitation treatment. Examination of further data in regard to these variables as well as rehabilitation therapists' ratings may prove fruitful in further attempts at establishing validity of the MOT-Q.
Despite statistically significant differences, the mean MMPI-2 T-scores did not reflect a substantial elevation from the standard mean of 50. However, examination of proportion of cases with significant elevations (T-scores Ն 65) suggested a number of clinical elevations in our sample, beyond those which would be expected by chance. As can be seen in Table  4 , on 8 out of 13 traditional scales, 20% or more of our sample had clinically elevated scores (T Ն 65). Assessment of the significant elevations of the average MMPI-2 profile obtained on our sample of head-injured subjects suggests that these individuals endorse a number of psychological problems. Nevertheless, they present themselves in a positive light as conforming individuals who may resort to denial mechanisms. The clinical profile suggests that these individuals tend to focus on their physical difficulties, and express their emotional concerns via somatic complaints. They seem to feel that their physical and cognitive capacities are below par. They are dysphoric and worried about their situation. However, they attribute their difficulties to their circumstances rather than to personal shortcomings. They seem to have a diminished sense of self-sufficiency and self-confidence. The fact that these individuals are military personnel may relate to their focus toward traditional gender roles, and a tendency to exercise a great deal of control over their aggressive emotions.
MOT-Q total score demonstrated high correlations to all of its component subscales. Due to the orthogonality of the factor rotations, the correlations between the MOT-Q subscales were largely of moderate magnitude. The weak correlation between the Lack of Denial and the Reliance on Professional Help subscales can be interpreted to suggest the relative independence of the historical predispositions to accept health-care authority and current awareness of deficits. MOT-Q variables demonstrated several modest to moderate bivariate correlations with the MMPI-2 variables. The total MOT-Q score was found to be related to indicators of somatic concern (Hs, Hy, HEA, D3, Hy3, Hy4, Hy-O), depression (D), and capacity for practical self sufficiency (Es, WRK). Correlations between MOT-Q subscales and MMPI-2 indicators of distress, such as anxiety or ruminative worry, appear to be relevant to issues of awareness and denial of deficit. Patients with lower levels of emotional distress typically exhibited less awareness of deficit, were less motivated for treatment, and scored lower on the MOT-Q. Conversely, patients with higher levels of emotional distress were typically more aware of their losses, lacked denial, were more motivated for treatment, and scored higher on the MOT-Q. Of the MOT-Q variables, Lack of Denial subscale demonstrated the most numerous and the strongest correlations with the MMPI-2 variables. This subscale demonstrated correlations with indicators of anxiety (Pt, A), paranoia (Pa), and unusual symptomatology (F, Sc). Other MOT-Q subscales demonstrated virtually no significant correlations with MMPI-2 variables. It is of interest to note that while the Lack of Denial subscale demonstrated the strongest relationship to the MMPI-2 variables, the MOT-Q total showed the best correlation to the Interest in Rehabilitation subscale.
Regression analysis showed moderate relationship of combinations of MMPI-2 variables to the MOT-Q. As was the case with the correlations, the MOT-Q appears to strongly relate to indicators of somatic concern. Nevertheless, regression analysis showed relationship to several variables that were not revealed by bivariate correlations. MOT-Q total demonstrated a significant negative relationship to the K and Scl scales. K is a validity indicator reflecting an individual's defensive facade as well as an assessment of level of self-adequacy. Scl is a measure of one's feeling of rapport with others. People with high scores on this scale report feeling abused and misunderstood by others (Caldwell, 1988) . The variables that demonstrated a linear relationship to the MOT-Q total suggest that highly motivated individuals are concerned about their physical capacities, are nondefensive, have limited resources to deal with their problems, and feel affinity toward other people. As was the case with the bivariate correlations, the Lack of Denial subscale demonstrated the strongest relationship to the MMPI-2 of all MOT-Q variables. It was most strongly and positively related to indicators of health concern and depression. Interest in Rehabilitation showed a significant positive relationship to one variable-HEA-tapping health concerns. Consistent with its intended content, Lack of Anger subscale, in addition to health concerns showed a significant positive relationship to Hy5, a scale tapping denial of irritability and abhorrence of aggression and violence. Reliance on Professional Help subscale demonstrated a weak relationship to the MMPI-2 variables. It showed a negative relationship to Pd, a scale reflecting conflict with authority as well as egocentricity, and a positive relationship to Hy4, a MMPI-2 subscale tapping preoccupation with physical symptoms and the ''somatic conversion'' component of the full Hy scale. This suggests that high scorers on the Reliance on Professional Help subscale may have a mild propensity to be more conventional individuals who historically accept authority and may be prone to express their emotional status via somatic symptomatology.
MOT-Q and its subscales did not demonstrate some of the anticipated relationships with the MMPI-2. For example, it would have been reasonable to see negative correlations between the Lack of Anger subscale with Paranoia (Pa), and Anger content scale (ANG), Psychopathic Deviate scale and some of its subscales. The lack of stronger and more predictable relationship between the MOT-Q with the MMPI-2 variables may relate to the relative directness of the negative MOT-Q items, resulting in subjects' propensity to respond in a sociallyacceptable manner. The modest relationship may also reflect a lack of specificity in the MMPI-2 items to head injury rehabilitation, as well as the unique variance contributed by our scale. Further elucidation of this issue as well as assessment against objective criteria will be possible when the head-injured subjects' responses are compared to the observer ratings and to long term outcome after rehabilitation. Relationship between the MOT-Q ratings of patients and those of health-care providers and/or family members is likely to provide valuable data that would permit further validation of the MOT-Q.
